I. INTRODUCTION As traditional energy consumption brought more serious environmental problems coupled with the development of modern society, power quality requirements are high [1] . Solar energy as a new, environmentally friendly, renewable energy has got more and more attention [2] . PV power generation which is directly converted solar energy into electrical energy has quickly become a renewable energy technology, which has the potential for large-scale development in the future and it may become an important alternative energy source [3] . In order to improve the efficiency of PV power generation, maximum power point tracking for PV power generation is particularly necessary. In recent years, domestic and foreign scholars have proposed a variety of maximum power point tracking algorithm, such as perturbation and observation control [4] , conductance increment method [5] and neural network method [5, 6] and so on. Though having good results in a faster rate of change of the light situation, perturbation and observation control require higher precision of the sensor and long running time. The disadvantage of conductance increment method is the step length is fixing. When the step length is too small, the prediction result of PV is easy to remain in the low power output region. When the step length is too large, the measurement results will significantly oscillate. In contrast artificial neural network method not only has a strong ability of nonlinear function approximation, but also does not require the physical parameters of the PV battery in the establishment of the model. BP [6] and RBF [7] are widely used around the existing artificial neural network. BP neural network has strong self-learning ability, but the network may misleading by partial sample resulting in the deviation of learning outcomes; RBF neural network has faster convergence rate, but it is lack of generalization ability. This paper proposed a combination of double hidden layer RBF-BP neural network with both advantages, and optimized this neural network by PV. Simulation and analysis through the MATLAB, combination neural network based on PV optimization increase the speed and accuracy of prediction is verified.
II. PV CELL MODELS AND CHARACTERISTICS

A. The mathematical model of PV cells
According to the theory of electronics, equivalent circuit of solar battery is shown as Figure 1 [8] . The equivalent mathematical description of PV cells as follows: 
B. The output characteristics of PV cells
Since the output of PV battery is affected by multiple factors such as temperature, light intensity, and its output characteristic presents obvious nonlinear. This paper mainly focuses on considering the influence of the temperature and light intensity of PV panels for PV cells output.
According to the mathematical model of the PV cells, this paper selects Solarex MSX60 60 w battery template MATLAB simulation of electrical parameters
then researchers got the P -V curves of the PV cells as Figure 2 and Figure 3 Under the condition of light intensity is constant, the temperature is higher, the peak value of the output power is smaller. When under the condition of constant temperature, light intensity is greater, the peak of the output power is greater.
The simulation results shows that the output of the PV cell is a typical nonlinear, and under different working conditions, the output power with the increase of the output voltage to the change trend of nonlinear first becomes big and then small [9] . Therefore, in order to improve the output efficiency of PV cells, it is particularly necessary for accurate fast tracking of maximum power point of PV cells.
III. THE RESEARCH OF MPPT METHODS BASED ON RBF-BP NEURAL NETWORK OPTIMIZED BY GA
A. RBF-BP neural network
This paper present a RBF-BP neural network which is combined with advantages of strong learning ability, high fitness, converging fast of RBF neural network and high group classification performance ,building a combination of double hidden layer RBF-BP neural network combined with high fitness, converging fast and High precision. RBF-BP neural network structure is shown as As shown in Figure 4 , Sample data is preferentially trained by RBF neural network and the training result as input of the BP neural subnet. Network's initial weights and threshold value are random numbers between (0, 1) .When the training accuracy did not reach the goal, the neural network can reverse change network weights and threshold until the training results meet the accuracy requirements .When the precision of the training results reach the expected value, end the training .
B. RBF-BP neural network with GA optimized
Due to the combination of RBF-BP neural network training data when the initial weights and thresholds for the random number between (0, 1), in order to meet the requirements of the accuracy of the anticipated target, RBF-BP neural network to reverse changes according to the actual situation of the study result weights and thresholds, the process will undoubtedly reduce the efficiency of the whole network prediction.
In order to solve the initial weights and threshold of uncertainty on the efficiency of the combination of RBF-BP neural network prediction, this paper present using the combination of GA for RBF-BP neural network for further optimization as Figure 5 . RBF-BP neural network with the GA optimized is divided into RBF-BP neural network structural and GA optimization from Figure 5 .Each individual in the sample population contains the weight and threshold of the neural network..GA optimizing parts find a fitness which is the absolute value of the error between the output and the desired output as a benchmark,using GA on the sample data individual species selection, crossover and mutation operation to find the individual corresponding to the optimal fitness , and determine the optimal initial threshold and weight is assigned to the neural network .
C. The research of the neural network optimized of PV
MPPT The maximum output power of PV battery is affected by multiple factors such as temperature, sunshine intensity.According to the actual situation in this paper, researchers focus on considering the temperature of the PV panels,light intensity and the output voltage of maximum power point as the main input and output parameters of neural network training .RBF-BP neural combined with input layer, hidden layer and output layer.Input layer: without considering the complex weather conditions and power board under the condition of uneven illumination, for PV maximum power prediction of main consideration PV cells measured when working temperature and light intensity as two input nodes .Hidden layer:RBF neural network is adopted in combination of RBF-BP neural network hidden layer and its output as the input of the BP neural network , thus set a RBF neural network node number is 9, BP neural network node number is 5 .Output layer: in order to reflects the maximum power output of PV battery point effective, researchers select output voltage of maximum power point of PV cell to be only .
In order to improve the efficiency and accuracy of the combination of RBF-BP neural network to PV MPPT, avoid uncertainty due to network the initial weights and threshold of PV forecasting, this design uses GA to optimize the initial threshold and weight of RBF-BP neural network methods:
1) Researchers put part of the training sample data into RBF-BP neural network, and get the error between the actual output and the expected output for fitness value of the GA.
2) According to the number of input and output parameters of RBF-BP neural network, researchers determine the number of the threshold and the weights. 
;r,a random number; g, current iteration number; max G maximum evolutionary times; a, a random number between the [0, 1].
The initial weights and thresholds which are best adaptive individuals obtained by GA selection, crossover and mutation operation of RBF-BP neural network are assigned. Then researchers predict the maximum output power of PV cells by training RBF-BP neural network.
IV.
SIMULATION RESULTS AND ANALYSIS Researchers achieve the training and the iterative process of RBF-BP neural network optimized with GA by MATLAB R2009a. There is a total of 144 sets of experimental data of the 5min of the PV panels, the temperature and the intensity of the light intensity in the day during 6h to 18h from the reference [10] . Test data is 24 groups of the power plate temperature and light intensity collected of every 30min acquisition from 6h to 18h in next day.
Programming and setting the combination of RBF-BP neural network with GA optimized through MATLAB , combination of RBF-BP neural network training uses trainlm function, hidden layer of RBF and BP are adopted radbas function and Tansig function as the transfer function. Transfer function of the output layer uses purelin function. The evolution iteration number of GA is 100; the crossover probability is 0.4.The mutation probability is 0.1.The maximum number of training times of the network is set to 1000 times. The expected error is set to 0.00001 and the learning rate is set to 0.01. The process of generating the individual which suit optimal fitness from the sample data through GA selection, crossover and mutation as Figure 6 In order to reflect the accuracy of the combination of RBF-BP neural network with GA optimized intuitively, Figure 7 shows 24 set of the actual error distribution of test sample point. The error of the maximum power point voltage of values by network predicted is between 0.02 ~ 0.02 from Figure8. It is showed that the combination of RBF-BP neural network with GA optimized is used to track the maximum power point of P V cells with high accuracy. Figure   V . CONCLUSIONS PV array operating temperature and optical light intensity are selected as input of RBF-BP combined neural network without considering the complex weather conditions in prediction model of this paper and make optimization on combined neural network using GA at the same time. Therefore, tracking speed and accuracy of MPPT of PV cells are improved. Results of simulation also show that optimized RBF-BP combined neural network by GA is better than no optimized combined neural network both on the number of iterations and the accuracy of prediction. Therefore, the reliability of the RBF-BP combined neural network using GA optimized is proved and the problem of MPPT of PV array is effectively solved.
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